Cellular uptake, distribution, and stability of 10-23 deoxyribozymes.
The cellular uptake, intracellular distribution, and stability of 33-mer deoxyribozyme oligonucleotides (DNAzymes) were examined in several cell lines. PAGE analysis revealed that there was a weak association between the DNAzyme and DOTAP or Superfect transfection reagents at charge ratios that were minimally toxic to cultured cells. Cellular uptake was analyzed by cell fractionation of radiolabeled DNAzyme, by FACS, and by fluorescent microscopic analysis of FITC-labeled and TAMRA-labeled DNAzyme. Altering DNAzyme size and chemistry did not significantly affect uptake into cells. Inspection of paraformaldehyde-fixed cells by fluorescence microscopy revealed that DNAzyme was distributed primarily in punctate structures surrounding the nucleus and that substantial delivery to the nucleus was not observed up to 24 hours after initiation of transfection. Incubation in human serum or plasma demonstrated that a 3'-inversion modification greatly increased DNAzyme stability (t(1/2) approximately 22 hours) in comparison to the unmodified form (t(1/2) approximately 70 minute). The 3'-inversion-modified DNAzymes remained stable during cellular uptake, and catalytically active oligonucleotide could be extracted from the cells 24 hours posttransfection. In smooth muscle cell proliferation assay, the modified DNAzyme targeting the c-myc gene showed a much stronger inhibitory effect than did the unmodified version. The present study demonstrates that DNAzymes with a 3'-inversion are readily delivered into cultured cells and are functionally stable for several hours in serum and within cells.